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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a slieet manage- 
ment device for managing sheets one by one, and 
particularly relates to the paper management device 
for managing a stock level of negotiable securities 
such as paper-moneys, share-certificates, bonds, 
etc., and an automated teller machine having this 
management device. 

As one of the above type of devices, there is a 
cash automatic payment system according to which 
numbers printed on paper-moneys are read at the 
time when these paper-moneys are accommodated 
and the order in which the paper-moneys are accom- 
modated is stored, and when these paper-moneys 
are paid back, these stored numbers are read again 
and are compared with the order in which the num- 
bers were stored, as disclosed in JP-A-55-41570, for 
example. 

According to the above-described prior-art tech- 
nique, when paper-moneys are paid back, a cash au- 
tomatic payment device reads numbers printed on pa- 
per-moneys and makes payment of paper-moneys by 
comparing the printed numbers of these paper-mon- 
eys with the printed numbers of the paper-moneys 
which were read when the paper-moneys were re- 
ceived, and therefore, in this prk)r-art technique, no 
consideration has been given to the management of 
stock levels of the paper-moneys stored in the cash 
automatic payment device. Further, in the above pri- 
or-art technique, no description has been made about 
how to process paper-moneys of which printed num- 
bers are not able to be read when reading printed 
numbers of the paper-moneys at the time of taking 
these paper-moneys into the device. Further, in the 
above prior-art technique, no description has been 
made about a method of storing parts of printed num- 
bers of cash-moneys thereby to specify all the paper- 
moneys in the device or about a system of reading 
printed numbers of cash-moneys for every n-th pa- 
per-money sheet to be recorded in the device, where- 
in the step value n can be set by an operator. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a system for automatically managing, in real time, all 
the sheets including sheets that have been received 
in a device, sheets that are discharged from the de- 
vice and sheets that can not be discharged from the 
device. 

It is another object of the present invention to pro- 
vide a sheet management device of which storage 
area can be reduced by storing only parts of letters 



or symbols of each sheet without storing all the letters 
or symbols, or by storing the sheets, in the storage, 
after every set step value of sheets. 

Further, it is still another object of the present in- 

5 vention to provide a device which collectively displays 
in real time the state of sheets that have been proc- 
essed in the device. 

According to the present invention, the device of 
the invention reads information which represents 

10 characteristics of each sheet to be taken into the de- 
vice, takes into the device only the sheets of which in- 
formation has been able to be read, and stores the 
read information in the sequence of accommodating 
the sheets in the device. When discharging the 

15 sheets from the device, the device reads the informa- 
tion representing the characteristics of the sheets to 
be discharged, and checks coincidence of the infor- 
mation of the sheets that have been read with the in- 
formation of the sheets stored previously, so that the 

20 device manages each of the individual sheets. 

Those sheets to be discharged of which informa- 
tion showing the characteristics of the sheets have 
not been able to be read are stored in the device, and 
sheets are specified based on the information stored 

25 previously, so that the device manages completely 
each one of the sheets stored in the device. 

According to the present invention, since the de- 
vice of the present invention reads information which 
shows characteristics of each sheet to be taken into 

30 the device and takes into the device only the sheets 
of which information has been able to be read, it is 
possible to confirm all the sheets that are taken into 
the device. Further, since the device can store infor- 
mation of sheets in the sequence of accommodating 

35 the sheets in the device, it is easy to retrieve positions 
at which the sheets are accommodated. Further, 
when discharging the sheets from the device, since 
the device reads the information showing the charac- 
teristics of the sheets to be discharged and checks 

40 coincidence of the information of the sheets that have 
been read with the information of the sheets stored 
previously, it is possible to specify the sheets to be 
discharged. Further, since the device keeps storing in 
it those sheets which are to be discharged but infor- 
ms mation of which that shows the characteristics of the 
sheets have not been able to be read and since the 
device can specify those sheets of which information 
has not been able to be stored and thus kept stored 
in the device, based on the information that has been 

50 able to k>e read and the informatbn stored previously, 
it is possible to manage completely the sheets within 
the device. Further, it is possible to complete the man- 
agement of sheets while taking sheets into the device 
or while discharging sheets from the device, so that 

55 the device does not require any manpower or time for 
the management. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram for explaining one exam- 
ple of the device of the present invention; 
Fig. 2 is a diagram showing one embodiment of 
a paper-money processing portion of an automat- 
ed teller machine having the device shown in Fig. 
1; 

Fig. 3 is a control conceptional diagram showing 
a system for storing parts of letters or symbols 
representing characteristics of paper-moneys for 
each preset number of paper-moneys, as one ex- 
ample of the operation of the automated teller 
machine of the present invention; 
Fig. 4 is a diagram showing an overall control flow 
of the management control system for paper- 
moneys according to the present invention; 
Fig. 5 is a diagram showing a detailed flow of an 
initialization processing routine of the overall con- 
trol flow in Fig. 4; 

Fig. 6 is a diagram showing a detailed flow of the 
paper-money accommodation processing rou- 
tine in Fig. 4; 

Fig. 7 is a diagram showing a detailed flow of the 

read data processing routine in Fig. 6; 

Fig. 8 is a diagram showing a detailed flow of the 

store state setting processing routine in Fig. 7; 

Fig. 9 is a diagram showing a detailed flow of the 

discahrge processing routine in Fig. 4; 

Fig. 1 0 is a diagram showing a detailed flow of the 

unread-time processing routine in Fig. 9; 

Fig. 11 is a diagram showing a detailed flow of the 

read-time processing routine in Fig. 9; 

Fig. 1 2 is a diagram showing a detailed flow of the 

read correspondence processing routine in Fig. 

11; 

Fig. 1 3 is a diagram showing a detailed flow of the 
correspondence check processing routine in Fig. 

12; 

Fig. 14 is a control conceptional diagram showing 
a system for storing all the letters or symbols rep- 
resenting characteristics of paper-moneys for 
each preset number of paper-moneys as another 
example of the operation of the automated teller 
machine of the present invention; 
Fig. 1 5 is a control conceptional diagram showing 
the system for storing parts of letters or symbols 
representing characteristics of pa per- moneys for 
all the paper-moneys as still another example of 
the operation of the automated teller machine of 
the present invention; 

Fig. 16 is a control conceptional diagram showing 
the system for storing all the letters or symbols 
representing characteristics of paper-moneys for 
all the paper-moneys as still another example of 
the operation of the automated teller machine of 
the present invention; and 
Fig. 17 is a diagram showing one example of the 



display screen for the display operation portion 
for an operator according to the present inven- 
tion. 

5 DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Details of the sheet management device accord- 
ing to the present invention will be explained with ref- 

10 erence to the drawings. 

Fig. 1 is a block diagram for explaining one exam- 
ple of the sheet management device according to the 
present invention. This device comprises a sheet 
characteristics extraction portion 1 for recognizing 

15 characteristics of sheets such as paper-moneys, a 
sheet stock control portion 2 for controlling the mech- 
anism of carrying and stocking sheets, a sheet input 
and output control portion 3 for controlling the mech- 
anism of taking sheets into the device or discharging 

20 sheets from the device, a display operation portion 
for users 4 which is an information transmission unit 
for displaying information to users from the device or 
for users to input information into the device, a display 
operation portion for operators 5 which is an informa- 

25 tion transmission unit for displaying information to 
users from the device or for operators to input infor- 
mation into the device, and a control portion 10 for 
carrying out an overall control to each control portion. 
The control portion 10 comprises a CPU 11, a main 

30 memory 12 and a data storage 1 3 for storing data. 

Fig. 2 shows one embodiment of the paper-mon- 
ey processing portion in the automated teller machine 
having the device shown in Fig. 1 . An automated teller 
machine 20 comprises a paper-money input and out- 

35 put Opening 21 for users to put paper-moneys into the 
machine or taking out paper-moneys from the ma- 
chine, a first paper-money collection portion 22 and 
a second paper-money collection portion 23 for col- 
lecting paper-moneys taken into the machine for dif- 

40 ferent purposes, a third paper-money collection por- 
tion 24 for accommodating paper-moneys that can 
not be discharged from the machine, a fourth paper- 
money collection portion 25 for loading paper-mon- 
eys to the machine, and a paper-money carrying por- 

45 tion 26 for carrying paper-moneys to each portion. 
The sheet characteristics extraction portion 1 for 
reading the characteristics of paper-moneys is dis- 
posed at a predetermined position of the paper-mon- 
ey carrying portion 26. Next, description will be made 

50 of one example of the paper-money management op- 
eratbn in the automated teller machine shown in Fig. 
2. 

Fig. 3 is a conceptional diagram showing one ex- 
ample of the paper-money management operation in 
55 the automated teller machine shown in Fig. 2. Paper- 
money numbers and types of money are used as 
characteristic data of paper-moneys, and the auto- 
mated teller machine stores parts of the paper-money 
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numbers for every one sheet, storing data of paper- 
moneys placed with circles in Fig. 3. Fig. 3 illustrates 
the case that the characteristics extraction portion 1 
reads paper-money numbers of paper-moneys A and 
B, reading lower two digits of the numbers as parts 
of the data for each pa per- money and storing these 
two-digit numbers in the data storage 13. Each of the 
paper-money collection portions 22, 23, 24 and 25 of 
the automated teller machine 20 collects paper-mon- 
eys at the bottom upward in the collection portion in 
the order of accommodating paper-moneys and dis- 
charges paper-moneys starting from the top of the 
paper-moneys accommodated in the collection por- 
tion. Read data of the paper-moneys A and B are stor- 
ed in respective memories in the order these paper- 
moneys are accommodated in the collection portions. 
When data of a certain paper-money can not be read, 
the paper-money of which data can not be read is spe- 
cified based on data of the paper-money which can 
be read next, and the paper-money data of the un- 
readable paper-money which was previously stored 
in the data storage 1 3 is stored in the data area of un- 
dischargeable paper-moneys. 

Fig. 4 shows an overall control flow for realizing 
the control concept of the paper-money management 
shown in Fig. 3. 

Fig. 5 shows a detailed flow of the initialization 
processing routine (Step 200) of the overall control 
flow shown in Fig. 4. Fig. 6 is a detailed flow of the 
processing routine for accommodating paper-mon- 
eys (Step 500) shown in Fig. 4. Fig. 7 is a detailed flow 
of the read data processing routine (Step 510) shown 
in Fig. 6. Fig. 8 is a detailed flow of the processing rou- 
tine for setting the storage state (step 530) shown in 
Fig. 7. Fig. 9 is a detailed flow of the discharge proc- 
essing routine (Step 600) shown in Fig. 4. Fig. 10 is 
a detailed flow of the unread-time processing routine 
(Step 610) shown in Fig. 9. Fig. 11 is a detailed flow 
of the read-time processing routine (Step 620) shown 
in Fig. 9. Fig. 12 is a detailed flow of the processing 
routine for reading (Step 640) shown in Fig. 11. Fig. 
13 is a detailed flow of the processing routine for 
checking the correspondence (Step 670) shown in 
Fig. 12. 

Details of the operation of the device according 
to the present invention will be explained below. 

In starting the operation of the automated teller 
machine 20 in Fig. 2, it is necessary to load paper- 
moneys into the machine. Paper-moneys to be load- 
ed are filled in the fourth paper-money collection por- 
tion 25 by a separate device or by hand, thus setting 
paper-moneys in the automated teller machine 20. 
The paper-moneys are then sent one by one by the 
paper-money carrying portion 26 to the characteris- 
tics extraction portion 1, which reads characteristics 
of the paper-moneys. All the data that have been read 
are stored in the data storage portion 1 3, and paper- 
moneys of which data have not been able to be read 



are temporarily stored in the paper-money input and 
output opening 21 and are then accommodated in the 
fourth paper-money collection portion 25 again upon 
finishing the loading of the paper-moneys into the 

5 fourth paper-money collection portion 25. By the 
above operation, the automated teller machine 20 
can handle only paper-moneys of which data have 
been able to be read when they were loaded. Next, 
description will be made of the case when a user in- 
to puts paper-moneys into the automated teller ma- 
chine. Paper-moneys that have been inputted by the 
user into the paper-money input and output opening 
21 are sent one by one by the paper-money carrying 
unit 26 to the characteristics extraction portion 1, 

15 which reads characteristics of the paper-moneys. Pa- 
per-moneys of which data have not been able to be 
read by the characteristics extraction portion 1 are re- 
turned to the user from the paper-money input and 
output opening 21, and only the paper-moneys of 

20 which data have been able to be read are taken into 
the automated teller machine 20. Paper-moneys that 
have been taken into the automated teller machine 20 
are collected in the first paper-money collection por- 
tion 22 to the third paper-money collection portion 24 

25 based on the paper-money data that have been read 
by the characteristics extraction portion 1, and the 
read data are stored in the data storage portion 1 3. 
Description will now be made of the case when a user 
takes out paper-moneys from the automated teller 

30 machine. The first paper-money collection portion 22 
and the second paper-money collection portion 23 
discharge paper-moneys of necessary numbers in 
accordance with the amount of money that has been 
inputted by the user into the display operation portion 

35 for the users 4. The characteristics extraction portion 
1 reads characteristics data of paper-moneys, com- 
pares these data with the data stored in the data stor- 
age portion 13, and sends paper-moneys of which 
data coincide with the stored data, to the paper-mon- 

40 ey input and output opening 21 so that these paper- 
moneys are paid to the user. Paper-moneys of which 
data have not been able to be read are accommodat- 
ed in the third paper-money collection portion 24, and 
the paper-moneys of whteh data have not been able 

45 to be read are specified based on the data that have 
been able to be read and the data stored in the data 
storage portion 13. Then, data of these specified pa- 
per-moneys are stored in the data storage portion 1 3. 
In Fig. 4, when the device is started, a decision 

50 is made whether the reset processing is carried out to 
initialize the control portion 10 or not (Step 100). 
When the reset processing is to be carried out, the 
process goes to Step 200 and when the reset proc- 
essing is not to be carried out, the process goes to 

55 Step 300. 

In Step 200, the data storage portion 13 provided 
in the control unit 10 is initialized in accordance with 
the detailed flow shown in Fig. 5. Referring to Fig. 5, 
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all of the data areas, each for storing data showing 
characteristics of paper-moneys to be taken into the 
automated teller machine, are cleared in Step 201. In 
Step 202, all of the counters are cleared, and in Step 
203 all of the flags are cleared. In Step 204, address- 5 
es of all the data areas are initialized, and in Step 205 
each initial value is set. Then, the process proceeds 
to Step 300. 

In Step 300, a type of processing required to be 
done at the display operation portion for users 4 or at io 
the display operation portion for the operators, such 
as inputting, outputting, loading orrecovery of paper- 
moneys, is selected. These operations can be divided 
into an accommodation processing for taking paper- 
moneys into the automated teller machine and a dis- is 
charge processing for discharging paper-moneys 
from the machine. 

In Step 400, a decision is made about the input 
processing carried out in Step 300. When an accom- 
modation processing is selected, the process goes to 20 
Step 500, and when a discharge processing is select- 
ed the process goes to Step 600. After finishing any 
one of the processings selected, the process goes to 
Step 700. In Step 700, a decision is made about the 
operation or stop of the machine. When the automat- 25 
ed teller machine is selected to be operated, the proc- 
ess goes back to Step 300 and when the operation of 
the machine is to be stopped, the process goes to 
Step 800 to stop the operation of the machine. 

In Step 500, the accommodation processing of 30 
paper-moneys is carried out in accordance with the 
detailed flow shown in Fig. 6. In Step 501, a decision 
is made about presence or absence of paper-moneys 
remaining in each of the paper-money collection por- 
tions 22, 23 and 24 which accommodate paper-mon- 35 
eys and store them for discharging. A known device 
utilizing an optical sensor (not shown) is used to de- 
tect presence or absence of paper-moneys, and a de- 
tected signal is taken from the sheet storage control 
portion 2. When there is no paper-money remaining 40 
in each of the paper-money collection portions, the 
process goes to Step 502, and when there are paper- 
moneys remaining in each of the paper-money collec- 
tion portions, the process goes to Step 504. The ac- 
commodation processing in the case when there is no 45 
remaining paper-money means the above-described 
loading processing of paper-moneys. In Step 502, all 
the accommodation data areas are cleared, and in 
Step 503 addresses of all the accomoodation data 
areas are initialized. In Step 504, data showing char- so 
acteristk^s of paper-moneys are read by the paper- 
money characteristics extraction portion 1 . A known 
device utilizing a line sensor (not shown) can be used 
as a reading unit for the paper-money characteristics 
extraction portion 1. In Step 510, data that have been 55 
read are processed as shown in Fig. 7. In Step 505, 
a decision is made whether there are paper-moneys 
to be processed. If there are paper-moneys to be 



processed, the process goes to Step 504, and if there 
is no paper-money to be processed, the process goes 
to Step 506. 

In Step 510, data that have been read are proc- 
essed in accordance with the detailed flow shown in 
Fig. 7. In Step 511 , a decision is made about the state 
of reading the characteristic data of paper-moneys. 
When characteristic data of paper-moneys have been 
able to be read, the process goes to Step 530, and 
when characteristic data have not been able to be 
read, the process goes to Step 521. In Step 530, a 
storage state of characteristic data of paper-moneys 
that have been read is set in accordance with the de- 
tailed flow shown in Fig. 8. In Step 512, a decision is 
made whether a storage flag is being set or not. When 
the flag is being set, the process goes to Step 512, 
and when the flag is being reset, the process goes to 
Step 519. In Step 513, data is compared with the data 
one step before. In Step 514, a decision is made 
whether data coincide with the data one step before. 
When both data coincide, the process goes to Step 
515 and a same-value flag is set, and then the proc- 
ess goes to Step 517. When both data do not coin- 
cide, the process goes to Step 516, and a same-value 
flag is reset, and then the process goes to Step 517. 
In step 517, data and flag values are stored in each 
accommodation data area. In Step 518, the accom- 
modation data address is counted up by one. In Step 
519, paper-moneys are accommodated in a predeter- 
mined accommodation portion, and the process goes 
to Step 520. In Step 521, paper-moneys are accom- 
modated in a predetermined position such as the pa- 
per-money input and output opening 21 because 
characteristic data of the paper-moneys have not 
been able to be read. 

In Step 530, the store state setting processing is 
carried out in accordance with the detailed flow 
shown in Fig. 8. In Step 531, a decision is made 
whether the value of the storage counter is zero or 
not. When the value of the storage counter is zero, the 
storage flag is set in Step 532. When the value of the 
storage counter is not zero, the storage flag is reset 
in Step 534. In Step 535, a difference between the 
value of the storage counter and the set storage step 
value is calculated, and a decision is made whether 
the difference is zero or not in Step 536. If the differ- 
ence is zero, the process goes to Step 537, where the 
storage counter is cleared, and then the process goes 
to Step 539. If the difference is not zero, the process 
goes to step 538, where the storage counter is count- 
ed up by one, and then the process goes to Step 539. 

In Step 600, the discharge processing is carried 
out in accordance with the detailed flow shown in Fig. 
9. In step 601, the counter of each accommodation 
address is counted down by one. In Step 602, paper- 
moneys are discharged from a predetermined paper- 
money collection portion, and in Step 603, character- 
istic data of the discharged paper-moneys are read by 
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the paper-money characteristics extraction portion 1. 
In Step 604, a decision is made whether the charac- 
teristic data have been able to be read. If the charac- 
teristic data have not been able to be read, the proc- 
ess goes to Step 610, where the unread-time proc- 5 
essing is carried out in accordance with the detailed 
flow shown in Fig. 10. If the characteristic data have 
been able to be read, the process goes to Step 620, 
where the read-time processing is carried out in ac- 
cordance with the detailed flow shown in Fig. 11. After io 
the unread-time processing in Step 610, a decision is 
made whether there are pa per-moneys to be process- 
ed in Step 605. When there are paper-moneys to be 
processed, the process goes to Step 602. When there 
is no paper-money to be processed, the process goes is 
to Step 606. In Step 606, the operation of the automat- 
ed teller machine is stopped, and the process goes to 
Step 608. When there are paper-moneys to be proc- 
essed in Step 607 after the read-time processing in 
Step 620, the process goes to Step 601. When there 20 
is no paper-money to be processed in Step 607, the 
process goes to Step 608. 

In Step 610, the unread-time processing is car- 
ried out in accordance with the detailed flow shown in 
Fig. 10. In Step 611, the state of the unread flag is 25 
checked. If the flag is in the reset state, the process 
goes to Step 612, and if the unread flag is in the set 
state, the process goes to Step 614. In Step 612, the 
unread flag is set, and in Step 613 predetermined va- 
rious kinds of flags are cleared. In Step 614, the pa- 30 
per-money is accommodated in a predetermined pa- 
per-money collection portion, and the process goes to 
Step 615. 

In Step 620, the read-time processing is carried 
out in accordance with the detailed flow shown in Fig. 35 
11 . In Step 621 , the comparison flag is checked. If the 
comparison flag is in the set state, the process goes 
to Step 622, and if the comparison flag is in the reset 
state the process goes to step 628. In Step 622, data 
that has been read is compared with the data in a pre- 40 
determined accommodation data area address. In 
Step 623, a decision is made whether these data co- 
incide, or not. When these data do not coincide, the 
process goes to Step 626, and when these data co- 
incide, the process goes to Step 624. In Step 624, 45 
data of the accomnnodation data area address is 
cleared. In Step 625, the accommodation data area 
address is counted down by one, and then the proc- 
ess goes to Step 629. In Step 626, the operation of the 
automated teller machine is stopped and the number 50 
of paper-moneys to be processed further is set to 
zero. Then, the process goes to Step 633. in Step 
628, the state of the correspondence flag is checked. 
When the corresponding flag is in the set state, the 
process goes to Step 629, and when the correspond- 55 
ing flag is in the reset state, the process goes to Step 
640. In Step 629, the value of the comparison counter 
is counted up by one, and in Step 630 the difference 



between the value of the comparison counter and the 
storage step value is calculated. In Step 631, a deci- 
sion is made whether the calculated difference is zero 
or not. If the difference is zero, the process goes to 
Step 632, where the comparison flag is set and the 
comparison counter is cleared, and then the process 
goes to Step 633. If the difference is not zero in Step 
631, the process goes to Step 633. In Step 640, the 
read correspondence processing is carried out and 
the process goes to Step 633. 

In Step 640, the read correspondence processing 
is carried out in accordance with the detailed flow 
shown in Fig. 12. In Step 641, the preparation flag is 
checked. If this flag is in the set state, the process 
goes to Step 642, and if this flag is in the reset state, 
the process goes to Step 649. In Step 649, the com- 
parison counter is cleared, and in Step 650 the same- 
value flag of the data in the accommodation data area 
is checked. If the same-value flag is in the reset state, 
the process goes to Step 653, and if the same-value 
flag is in the set state, the process goes to Step 652, 
where the set comparison counter value is counted up 
by one. In Step 653, the comparison counter value is 
counted up by one, and in Step 654 the difference be- 
tween the set comparison counter value and the com- 
parison counter value is calculated. In Step 655, a de- 
cision is made whether the calculated difference is 
zero or not. If the difference is zero, the process goes 
to Step 657, and if the difference is not zero, the proc- 
ess goes to Step 656, where data of the next accom- 
modation data area is called, and then the process 
goes to Step 650. In Step 657, the comparison coun- 
ter is cleared and the preparation flag is set. In Step 
658, the set comparison countervalue is multiplied by 
the number of storage steps, and the process goes to 
Step 642. In Step 642, the read data is stored in the 
comparison data area, and in Step 643 the compari- 
son data area address is counted up by one. In Step 
645, the value of the comparison counter is counted 
up by one. In Step 646, the difference between the 
set comparison counter value and the comparison 
counter value is calculated, and in Step 647 the dif- 
ference is checked. If the difference is not zero, the 
process goes to Step 659, and if the difference is 
zero, the process goes to Step 670, where the corre- 
spondence check is carried out. In Step 648, the cor- 
responding flag is set and the process goes to Step 
659. 

In Step 670, the correspondence check is carried 
out in accordance with the detailed flow shown in Fig. 
1 3. In Step 671 , the accommodation data is compared 
with the comparison data. The two data are compared 
in Step 672 whether they are the same or not. If the 
two data are the same, the process goes to Step 677, 
and if the two data are not the same the process goes 
to Step 673. In Step 673, data of the comparison data 
area is checked. In Step 674, a decision is made 
whetherdata exists or not. If there is data, the process 
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goes to Step 671 , and if there is no data, the process 
goes to Step 675. In Step 675, data of the next accom- 
modation data area is called. In Step 676, header data 
of the comparison data area is called, and the process 
goes to Step 671. In Step 677, the accommodation 
data area address and the comparison data area ad- 
dress are stored in the correspondence area, and the 
comparison counter is cleared. In Step 678, the state 
of the same-value flag is checked. If the flag is in the 
set state, the process goes to Step 680, and if the flag 
is in the reset state, a predetermined correspondence 
number is increased by one in Step 679 and the proc- 
ess goes to Step 680. In Step 680, the correspon- 
dence number is compared with a predetermined cor- 
respondence number. In Step 681, a decision is made 
whether the correspondence number coincides with 
the predetermined correspondence number. If the 
two numbers are the same, the process goes to Step 
685, and if the two numbers are not the same, the 
process goes to Step 682. In Step 682, the accommo- 
dation data is compared with the comparison data of 
the storage step. If the two data are the same, the 
process goes to step 677, and if the two data are not 
the same, the process goes to Step 684. In Step 684, 
the header accommodation data of the correspon- 
dence area and the comparison data area address 
are counted up by one, and the process goes to Step 
677. In Step 685, data up to the end storage address 
within the correspondence area and the comparison 
counter are cleared. In Step 686, the comparison data 
is cleared and the data of the comparison counter is 
counted up by one. In Step 687, a decision is made 
whether there is comparison data or not. If there is 
comparison data, the process goes to Step 686, and 
if there is no comparison data, the process goes to 
Step 688. 

As described above, according to the present in- 
vention, it is possible to specify any one of all the pa- 
per-moneys in the automated teller machine based on 
information of paper-moneys stored before and after 
a corresponding sheet of paper-money, said informa- 
tion being part of the letters or symbols showing char- 
acteristics of each paper-money stored every set 
number of paper-moneys. Therefore, it is possible to 
manage automatically in real time the amount of va- 
rious kinds of paper-moneys taken into the machine, 
the amount of various kinds of paper-moneys dis- 
charged from the machine and the stock level of pa- 
per-moneys within the machine including the amount 
of undischargeable paper-moneys. 

Other control conceptional diagrams showing pa- 
per-money control concepts to which the above- 
described control system can be applied will be ex- 
plained below. Fig. 14 shows a system for storing all 
the letters or symbols representing characteristics of 
paper-moneys every set number of paper-moneys. In 
this case, letters or symbols can be specified for each 
sheet of paper-moneys. Therefore, the same-value 



flag used in the above control flow is not necessary. 
Fig. 15 shows a system for storing part of the letters 
or symbols representing chracteristics of paper-mon- 
eys for all the paper-moneys. In this case, only one 

5 sheet of paper-money is set to be stored in the above 
control flow. Fig. 16 shows a system for storing all the 
letters or symbols representing characteristics of pa- 
per-moneys for all the paper-moneys. In this case, it 
is possible to specify all the paper-moneys. There- 
to fore, this system can be realized by utilizing only the 
unread flag in the above control flow. 

As described above, the above control system 
can be applied to any one of the above-described 
control concepts, and it is also possible to manage 

15 automatically in real time the amount of various kinds 
of paper-moneys taken into the automated teller ma- 
chine, the amount of various kinds of paper-moneys 
discharged from the machine and the stock level of 
paper-moneys within the machine including the 

20 amount of undischargeable paper-moneys. 

Further, since it is possible to manage the amount 
of paper-moneys automatically and in real time, it is 
possible to display the result of the management 
showing the amounts as illustrated in Fig. 17 in the 

25 display operation portion for the operator 5. It is also 
possible to transfer the screen display content to a re- 
mote monitoring unit (not shown), thus making it pos- 
sible to carry out an integrated management. 

Although the present embodiments have been 

30 explained for application to paper-moneys in the au- 
tomated teller machine, the present embodiments 
can also be applied to sheets such as check sheets 
or lottery sheets which carry identifiable information. 
Since these sheets can be managed while carrying 

35 out various processings, no manpower or time is re- 
quired for the management, making it possible to car- 
ry out an integrated management of information of all 
the relevant devices. 

According to the present invention, it is possible 

40 to store and manage data representing characteris- 
tics of each sheet of paper-moneys within the ma- 
chine, so that paper-moneys within the machine can 
be managed completely. 

Further, since it is possible to read and manage 

45 characteristics of paper-moneys while processing the 
paper-moneys, it is possible to eliminate manpower 
and time for the management. 

Further, the present control system can also be 
applied to sheets other than paper-moneys which 

50 have letters or symbols for specifying each sheet, 
making it possible to manage these sheets in the sim- 
ilar manner. 



55 Claims 

1 . Sheet management device (20) comprising 

- reading means (1) for reading characteris- 
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tics of a sheet, 

- displaying means (4, 5) for displaying infor- 
mation regarding sheets which have been 
processed, 

- control means (1 0) for controlling the oper- 5 
ation of the device, and 

- storing means (13) for storing characteris- 
tics of the sheets read by the reading 
means (1) in the order in which the sheets 

are accommodated in a collection portion io 
(22, 23) of the device 
characterized by 

setting means (5, 205) for setting a part of the 
read characteristics which are to be stored in the 
storing means (13) and for setting a step value for is 
selecting sheets and storing their read character- 
istics. 



7. Sheet management device according to claim 5 
or 6, 

characterized by 

a take-in and take-out opening (21) for users to 
take in and take out sheets through this opening. 

8. Sheet management device according to at least 
one of claims 1 to 7, 

characterized by 

at least one collection means (22) for collecting 
sheets which characteristics have been able to 
be read. 

9. Sheet management device according to at least 
one of claims 1 to 8, 

characterized in that 

the sheets are bank notes. 



2. Sheet management device according to claim 1 , 

characterized by 

returning means (21, 26) for returning sheets 
when the characteristics of the sheet could not be 
read by the reading means (1) during accommo- 
datbn of the sheet. 

3. Sheet management device according to claim 1 
or 2, 

characterized in that 

the returning means comprise 

means (25) for temporarily storing sheets 
of which characteristics have not been able to be 
read at the tinne of accommodating the sheets 
and 

means (26) for returning sheets that have 
been stored in the temporary storage means (25) 
to a take-in opening. 

4. Sheet management device according to at least 
one of claims 1 to 3, 

characterized in that 

the take-in opening is also used as a take-out 
opening for discharging sheets from the device 
(20). 

5. Sheet management device according to at least 
one of claims 1 to 4, 

characterized by 

specifying means for specifying a sheet when 
characteristics of said sheet could not be read at 
the time of discharging sheets from the device 
(20). 

6. Sheet management device according to claim 5, 
characterized by 

means (24) for accommodating sheets of which 
characteristics have not been able to be read at 
the time of discharging the sheets from the de- 
vice (20). 



10. Sheet management device according to at least 

20 one of claims 1 to 9, 

characterized in that 

the characteristics are the numbers specifying 
the sheets. 

25 

Patentanspriiche 

1. Blatthandhabungsvorrichtung (20) mit 

- Lesemittein (1) zum Lesen von Charakteri- 
30 stika eines Blatts, 

- Anzeigemittein (4, 5) zum Anzeigen von In- 
formationen betreffend der verarbeiteten 
Blatter, 

- Steuermittein (10) zum Steuern des Be- 
35 triebs der Vorrichtung und 

- Speichermittein (13) zum Speichern der 
durch die Lesemittel (1) gelesenen Charak- 
teristika der Blatter in der Reihenfolge, in 
der die Blatter in einem Sammelabschnitt 

40 (22, 23) der Vorrichtung aufgenommen wer- 

den, 

gekennzeichnet durch 

Einstellmittel (5, 205) zum Einstellen eines Teils 
der Charakteristika, die in den Speichermittein 
45 (13) zu speichern sind und zum Einstellen eines 

Schrittwerts zum Auswahlen der Blatter und zum 

Speichern ihrer gelesenen Charakteristika. 

2. Blatthandhabungsvorrichtung gemaf^ Anspruch 
50 1 , gekennzeichnet durch Ruckf uhrmlttel (21 , 26) 

zum Ruckfuhren der Blatter, wenn die Charakte- 
ristika des Blatts nicht durch die Lesemittel (1) 
wahrend der Aufnahme des Blatts gelesen wer- 
den konnen. 

55 

3. Blatthandhabungsvorrichtung nach Anspruch 1 
Oder 2, dadurch gekennzeichnet, dal^ die Ruck- 
fuhrmittel 



8 



15 



EP 0 473 106 B1 



16 



- Mittel (25) enthalten, zum temporaren Spei- 
chern von Blattern, deren Charakteristika 
nicht wahrend der Aufnahme der Blatter ge- 
lesen werden konnen und 

- Mittel (26) enthalten, zum Ruckfuhren der 5 
Blatter, die in den temporaren Speichermit- 
teln (25) gespeichert werden, zu einer Auf- 
nahmeoffnung. 

4. Blatthandhabungsvorrichtung nach zumindest io 
einem der Anspruche 1 bis 3, dadurch gekenn- 
zeichnet, daR die Aufnahmeoffnung ebenso als 

eine Ausgabeoffnung zum Ausgeben von Slat- 
tern aus der Vorrichtung (20) verwendet wird. 



5. Blatthandhabungsvorrichtung gema& einem der 
Anspruche 1 bis 4, gekennzeichnet durch Spezi- 
fizierungsmittel zum Spezifizieren eines Blatts, 
wenn Charakteristika des Blatts wahrend dem 

Ausgeben der Blatter aus der Vorrichtung (20) 
nicht gelesen werden konnen. 



1. Dispositif (20) de gestion de feuilles comprenant 

- des moyens de lecture (1) pour lire les ca- 
racteristiques d'une feuille, 

- des moyens d'aff ichage (4,5) pour aff icher 
des informations concernant des feuilles 
qui ont ete traitees. 



- des moyens de commande (10) pour 
commander le fonctionnement du disposi- 
tif, 

- des moyens de memoire (1 3) pour m^mori- 
ser des caract^ristiques des feuilles lues 
par les moyens de lecture (1) dans I'ordre 
dans lequel les feuilles sont regues dans 
une partie de collecte (22,23) du dispositif, 

caracterise par 

des moyens de r^glage (5,205) pour r^gler une 
partie des caract^ristiques de lecture, qui doivent 
3tre m^moris^es dans les moyens de memoire 
(1 3) et pour regler une valeur echelon pour selec- 
tion ner des feuilles et memoriser leurs caracteris- 
tiques lues. 

2. Dispositif de gestion de feuilles selon la revendi- 
cation 1 , caract^ris^ par 
des moyens de retour (21 ,26) pour renvoyer les 

20 feuilles lorsque les caracteristiques de la feuille 

ne peuvent pas etre lues par les moyens de lec- 
ture (1) pendant la reception de la feuille. 

3. Dispositif de gestion de feuilles selon la revendi- 
cation 1 ou 2, caract^ris^ en ce que 

les moyens de retour comprennent 
des moyens (25) pour stocker temporairement 
des feuilles, dont les caracteristiques n'ont pas 
pu etre lues au moment de la reception des feuil- 
les, et 

des moyens (26) pour renvoyer les feuilles qui ont 
6t^ stock^es dans les moyens de stockage tem- 
poraire (25), a une ouverture d'entree. 

4. Dispositif de gestion de feuilles selon au moins 
Tune des revendications 1 a 3, caract^ris^ en ce 
que Touverture d'entree est ^galement utilis^e 
en tant qu'ouverture de sortie pour T^vacuation 
des feuilles hors du dispositif (20). 

5. Dispositif de gestion de feuilles selon au moins 
Tune des revendications 1 a 4, caracterise par 
des moyens de specification pour specifier une 
feuille lorsque des caracteristiques de ladite 
feuille n'ont pas pu Stre lues au moment de T^va- 
cuation des feuilles hors du dispositif (20). 

6. Dispositif de gestion de feuilles selon la revendi- 
cation 5, caracterise par 
des moyens (24) pour recevoir des feuilles, dont 
les caracteristiques ne pouvaient pas etre lues au 
moment de revacuation des feuilles hors du dis- 
positif (20). 

55 7. Dispositif de gestion de feuilles selon la revendi- 
cation 5 ou 6, caracterise par 
une ouverture d'entree et de sortie (21) permet- 
tant aux utilisateurs d'introduire et de retirer des 



6. Blatthandhabungsvorrichtung gema& Anspruch 
5, gekennzeichnet durch Mittel (24) zum Aufneh- 
men von Blattern deren Charakteristika nicht 25 
wahrend dem Ausgeben der Blatter aus der Vor- 
richtung (20) gelesen werden konnen. 

7. Blatthandhabungsvorrichtung nach Anspruch 5 
Oder 6, gekennzeichnet durch eine Aufnahme- 30 
und Ausgabeoffnung (21) fur Benutzer, zum Auf- 
nehmen und Ausgeben von Blattern durch diese 
Offnung. 

8. Blatthandhabungsvorrichtung gemaf^ zumindest 35 
einem der Anspruche 1 bis 7, gekennzeichnet 
durch zumindest ein Sammelmittel (22) zum 
Sammein von Blattern, deren Charakteristika ge- 
lesen werden konnen. 

40 

9. Blatthandhabungsvorrichtung nach zumindest 
einem der Anspruche 1 bis 8, gekennzeichnet da- 
durch, da& die Blatter Banknoten sind. 

10. Blatthandhabungsvorrichtung nach zumindest 45 
einem der Anspruche 1 bis 9, dadurch gekenn- 
zeichnet, daBdie Charakteristika Nummern sind, 
welche die Blatter spezifizieren. 

50 

Revendications 
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feuilles par cette ouverture. 

8. Dispositif de gestion de feuilles selon au nrioins 
Tune des revendications 1 a 7, caract^ris^ par 

au moins un moyen de collecte (22) pour collecter 5 
des feuilles, dont les caracteristiques ont pu etre 
lues. 

9. Dispositif de gestion de feuilles selon au nrioins 
Tune des revendications 1^8, caract^ris^ en ce io 
que 

les feuilles sont des billets de banque. 

10. Dispositif de gestion de feuilles selon au moins 
Tune des revendications 1 a 9, caracterise en ce is 
que 

les caracteristiques sont les nunri^ros specif iant 
les feuilles. 

20 
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